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International application No. 

PCT/SE 00/01099 


International filing date (day month year) 

26 May 2000 


( t ■ a r 1 i es t ) P r i o r i t y Date (' day m o n :h , > t-a r ) 

11 May 1999 


Applicant 

ABB AB et al 



Thi* intemntinnn! scare! ■. report has been prepared by this International Searching Authority and is transmitted to the 
applicant according to Article 18. A copy is being transmitted to the International Bureau. 



This international search repot i consists of a total of 



sheets. 



| x j It is also a c co n i p an i <j d b y a co py of ea ch p n o r art d o cum en * n t ed in this r cp o r t . 



1. | | Certain claims were found unsearchable (See Box I). 

2. [ | Unity of indention is lucking (See Box II). 

3. I I The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 

[ | filed with the international application. 

| | furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 

matter going beyond the disclosure in the international application as filed. 



| | transcribed by this Authority. 



4. With regard to the title, 0 lhc tcxt is approved as submitted by the applicant. 

| j the text has been established by this Authority to read as foil 



ows: 



5. With regard to the abstract, 

j X | the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears 
p _ t t r *ri... i: „ „ . .* : — »t . r.. ♦ i. , i r r. ♦ v . ; r- ;„tnr. 

ilk IJUA lit. i li^ clppii^aiii. ill lij , WiUiiii \J i i *- iilV/iiii i ii^iil Ui(- uJit, KJ i iil Jiiii.^. l tiiio 

national search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is: 

Figure No. 1 as suggested by the applicant. None of lhe f ]gurt:s . 

[ | because the applicant failed to suggest a figure. 
| | because this figure better characterizes the invention. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 00/01099 



A. CLASSIFICATION OF SUBJECT MA'ITLR 



IPC7: H01H 33/02 rrr _. , 

According to International Patent Classification (IPC) or to cu..i - 



al classification and IPC 



B. FIFLDS SLARCMFD 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: H01B, H01H, H02B 



Documentation searched other than minimum doeu; 

SE,DK,FI,N0 classes as above 



nentation to the extent that such documents are included in the fields searched 



lectronic data base consulted during the international searcn 



(name of data base and. uSierc practicaole, search tern.s usee; 



C. DOCUMEN TS CONSIDFR.ED TO BE RELEVANT 
r 



CaU.-o.y- Citation of dccurs.cn t, with indication, where appiopriate, of the relevant pahKi£n 



DE 19719739 Al (KAISER KABEL GMBH), 

12 November 1998 (12.11.98), column 5, 
line 59 - column 6, line 41, figures 5,6 



GB 2125637 A (RAYCHEM CORPORATION), 7 March 1984 

(07.03.84), page 4, line 90 - line 130, figure 3 



US 3559141 A (S.G. HARDY), 26 January 1971 

(26.01.71), column 3, line 31 - column 5, line 16, 
figure 1 



Relevant to claim No. 



1-8 



1-8 



1-8 



□ 



Further 



:r documents are listed in the continuation of Box 



C. 



X See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general s.atc of the art which is not considered 

to be of particular relevance 
"B" crhcr document but published on or after the international filing date 
"I " document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or o.her 

special reason (as - .speciucu; 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"V document published prior to the inlcma'jonal filing date but later than 
the priority date claimed 



"'{'■' later document published after the international filing date or pnonly 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
.step when the document is taken alone 

" Y" document of particular relevance: the claimed invention cannot be 
considered to" involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 

30 Au gust 2000 



Name and mailing address of the ISA- 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 U2 86 



Date of mailing of the international search report 

0 7 -09- 2000 



Authorized ofTicer 

Berti 1 Nordenberg/MN 

Telephone No. + 46 8 782 25 UP 
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CA 
DE 
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Applicant's or agent's file reference 
KN 8699 WO 


See Notification of Transmittal of International 
FOR FURTHER ACTION p rdjminary Exarnina tion Report (Form PCT/IPEA/416) 


International application No. 
PCT /SE00/01099 


International tiling date (day' month/year) 

26.05.2000 


Priority date (day-monihyear) 
27.05. 1999 



International Patent Classification (IPC) or national classification and LPC 7 
H 01 H 33/02 



Applicant 

ABB AB et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet 



IE 



This report is also accompanied bv ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 



(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

| 1 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

I.ack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



I 




II 


□ 


ni 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
22 . 12 . 2000 


Date of completion of this report 
28 . 08 .2001 


Name and mailing address of the LPEA/SE 

Patent- och regist reringsverket Telex 
Box SO 5 5 IV 97 8 
S-102 4 2 STOCKHOLM P AT OR EG -S 

Facsimile No. 08-6 67 72 88 


Authorized officer 

Bertil Nordenberg/MN 
Telephone No. 08-7 82 2 5 0 0 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/SEOO/01099 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| [ the international application as originally filed 

the description: 

pages 1-3, 5,7,8 



pages 4 , 6 
pages 



. as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 
pages 9-1Q 

pages 

pages 

pages 



. as originally filed 

, as amended (together with any statement) under article 19 

, tiled with the demand 



. filed with the letter of 



the drawings: 

pages 1^3 

pages 

pages 



, as originally tiled 
. filed with the demand 



. filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages _ 

pages 



. as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or liirnished to this Authority in the language in which 
the international application was filed unless otherwise indicated under this item. . 
These elements were available or furnished to this Authority in the following language English wmcn 1S - 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3V 



3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
[ | contained in the international application in written form. 
j [ filed together with the international application in computer readable form. 
| [ furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

I 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

^ ' international aonlication as filed has been furnished . . , , r,*'^v^ 

| 1 The statement that the information recorded in computer readable form is identical to the written sequence listing has 

I — I been furnished 
4. \^\ The amendments have resulted in the cancellation of: 

[ | the description, pages 

j ! the claims. Nos. 



| | the drawings, sheet/ fig 



I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 

5 - 1 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules ,0.16 
and 70.17 l 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 



Claims 
Claims 



l-l 



Claims j- 
Claims 



YES 
NO 

YES 
NO 

YES 
NO 



I. Citations and explanations (Rule 70.7) 

, • 4_ ^ a -; r- *-><o T^t-prnati onai Search Re port". : 
Documents cited m i .n e ^nr-e^i* UUJ : — : ± 

Dl DE 19719739 Al 
D2 GE 2125637 A 

D3 US 3559141 A 

Dl (see column 5, line 59 - column 6, line 41, figures 5 and 
6 discloses a switching device comprising a switching means 
for making or breaking a current path between a first cable 
and a second cable. The cables have an inner semiconductive 
layer surrounding a conductor, an electrically insulating 
l/yer surrounding" the inner layer and an outer semiconductive 
layer surrounding the electrically insulating layer The 
y , , • ™n 8 i P q a controllable semiconductor, has 

- ,„ rrn „ndiT,q semiconductive layer, a surrounding 
electrically insulating layer and an ouiei ^ta^..^..... 
layer surrounding the electrically insulating layer Because 
of the losses in the controllable semiconductor it cannot, 
however, be used as, for instance, an on-load tap changer (as 
the mechanical switching means according to the invention) . 

(see page 4, line 90 - line 130, figure 3) describes only a 
fuse, surrounded by a number of conductive and insulating 
layers. D3 shows a similar arrangement. 

None of the citations, or any relevant combination thereof, 
„nHH pa tP S the present invention, stated in claims 1 - 
r~The"Ynvent.ior. is thus considered to be novel involve an 
inventive step and comprise industrial applicability. 
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cables, and the shield corresponds to the outer layers of 
the cables . 

The field-controlling body preferably has a potential 
5 which essentially corresponds to the potential of the 

cable conductors, and the shield preferably has a poten- 
tial which essentially corresponds to the potential of the 
outer layer of the cables . 



the field-controlling body is electrically connected to at 
least one of the inner layers of the cables. 

According to another embodiment of the invention, the 
15 shield is electrically connected to at least one of the 
outer layers of the cables. 

The insulating body assumes the voltage difference between 
the field-controlling body and the shield. The voltage 
20 difference between the cables in the open position is 

assumed in the switching means, for example in air gaps 
between movable contact members or by power semiconductor 
devices . 

O CT pnrpp nT^nnnTnmTAM r~\ yr- mi j rr 1 nn t\ MT^Tn n 

*-> ^ ru\xhi L>Lov_ r\xr i jluin kjjj ±1111, j_^rCrt.vv jli^vjjO 

In the following, the invention will be explained in greater 
detail with reference to the accompanying drawings , wherein 

30 Figure 1 shows a first embodiment of the invention, 

Figure 2 shows a second embodiment of the invention, and 

\ Figures 3 and 4 show a third embodiment of the invention . 

35 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a first embodiment of a switching device 1 
according to the invention, wherein the switching device 1 
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The switching device 1 has a field-controlling means in the 
form of an inner semiconductive layer 21 which surrounds the 
switching means. At one end, the layer 21 makes contact, via 
an inner semiconductive connecting layer 22 in the joint 
5 means 3, with the inner semiconductive layer 7 of the first 
cable 2. At its other end, the semiconductive layer 21 makes 
contact, via an inner semiconductive connecting layer 23 in 
the second joint means 5, with the inner semiconductive 
layer 11 of the second cable 4. The layer 21 surrounds the 

10 contact member 17 and is in electrical contact therewith 

along the whole of its length. The layer 21 also surrounds 
the contact member 14 but is electrically connected thereto 
along part of its length only, whereupon the inner surface 
of the layer 21 deviates from the surface of the contact 

15 member 14 and forms the radial limiting surface of the 
switching chamber 15. 

Outside the layer 21, and making good contact therewith, an 
electrically insulating body 24 is arranged, which surrounds 
20 the layer 21 along substantially the whole of its length. 
The ends of the body 24 make contact with electrically 
insulating bodies 25 and 26 in the joint units 3 and 5. 

Further, the switching device 1 has a shield, arranged 

2 ^ outside the body 2, 4: f in the form of a semiconductive layer 

27 which at one end, via a semiconductive connecting layer 

28 in the first joint means 3, makes contact with the outer 
semiconductive layer 9 of the first conductor 2. At its 
other end, the layer 27 makes contact, via a second semicon- 

30 ductive connecting layer 29 in the second joint means 5, 
with the outer semiconductive layer 13 of the second con- 
ductor 4 . 

The layers 7, 22, 21, 23 and 11 together form a continuous 

3 5 inner semiconductive layer which surrounds all the current- 

carrying members of the switching device 1 and the cables 2 
and 4. Surrounding this continuous layer, the bodies 8, 25, 
24, 26 and 12 form a continuous electrically insulating 
body, and surrounding this continuous body, the layers 9 , 
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(57) Abstract: The invention relates to a switching device (1) comprising a switching means with two contact members arranged 
movably in relation to each other for making or breaking a current path between two cables with an electric conductor (6, 10), an 
inner semiconductive layer (7, 11) surrounding the conductor, an electrically insulating solid cable body (8, 12) surrounding the 
inner layer, and an outer semiconductive layer (9, 13) surrounding the cable body. The switching device comprises a field-control- 
ling means surrounding the switching means and comprising at least one conductive or semiconductive field-controlling body (21) 
connected to a first potential, an electrically insulating solid body (24) surrounding the field-controlling means, and a conductive or 
semiconductive shield (27) surrounding the insulating solid body (24) connected to a second potential. According to one embodi- 
ment of the invention, the field-controlling body (21) is electrically connected to at least one of the inner semiconductive layers (7, 
1 1) of the cables. According to another embodiment of the invention, the shield (27) is electrically connected to at least one of the 
outer semiconductive layers (9. 13 ) of the cables. 
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Elkopplare 

TEKNISKT OMRADE 

Foreliggande uppf inning avser en elkopplare av dec i 
ingressen till det oberoende kravet 1 angivna slaget. Speciellt 
avser uppfinningen en lastkopplare eller en omkopplare avsedd 
att anvandas i 1 indningskopplare for spanningar overs tigande 1 
kilovolt . 

TEKNIKENS STAND PUNKT 

I ett elkraf tsystem ar det onskvart med spanningsreglering 
for att uppratthalla spanningen i systemet. Normalt istadkoms 
spanningsreglering genom att andra omsattningen i 
trans formatorer i systemet. En reglerbar trans formator har for 
detta andamal en eller ett flertal reglerlindningar som med 
hjalp av lindningskoppiare kopplas till eller fran 
transf ormatorns primar- eller sekundarlindning . I princip finns 
det tva typer av lindningskoppiare, namligen lindningskoppiare 
av brytvaljartyp eller lindningskoppiare av lastkopplartyp . I en 
lindningskoppiare av lastkopplartyp bryts effekten med en 
sarskild elkopplare, sk lastkopplare, och val av reglerlindning 
sker med en separat elkopplare, sk omkopplare. I en 
lindningskoppiare av brytvaljartyp sker val av reglerlindning 
och ef fektbrytning vid samma manover och i samma komponent, den 
sk brytvaljarpolen, i vilken bade lastkopplingsf unktionen och 
omkopplingsfunktionen ar integrerad. Lindningskoppiare finns i 
mekaniska utforanden, dar omkopplings- och lastkopplings- 
funktionen utfors med en elkopplare som sluter och oppnar 
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strombanor medelst rorliga kontaktparter manovrerade av ett 
manoverdon . Lindningskopplare f inns ocksi i helt elektriska 
utforanden, dar omkopplings- och las tkopplingsf unktionen utfors 
med en halvledarelkopplare som sluter och oppnar strombanor 
genom styrning av ledningsf orm&gan hos halvledare i elkopplaren. 

Genom den publicerade PCT-ansokningen SE97/ 00 87 5 ar det 
kant en transf ormator med lindningar bestiende av kabel med en 
elektriskt iedande ledare, ett ledaren omslutande halvledande 
inre skikt ; en det inre skiktet omgivande elektriskt isolerande 
kabelkropp och ett kabelkroppen omgivande halvledande yttre 
skikt . Det inre skiktet ar i elektrisk kontakt med ledaren och 
har samma potential som denna . Det yttre skiktets potential ar 
kontroilerbar och satts normal t till noil genom att det yttre 
skiktet jordas. En s&dana lindning har den egenskapen att den i 
kabelkroppen mellan det inre och det yttre skiktet innesluter 
det elektriska fait som omger kabelns ledare. Eftersom det yttre 
skiktet har konstant potential . behover inte narliggande 
lindningsvarv isoleras fr&n varandra . Om det yttre skiktets 
potential dessutom ar ansluten till jord, behover inte 
lindningarna isoleras fr&n transf ormatorkarnan och transfor- 
.matorn kan verka utan elektriskt isolerande transf ormatorolj a , 
vilket ger en rad tekniska och miljomassiga fordelar. 

Vid anvandning av en konventionell lindningskopplare for 
reglering av en kabellindad transf ormator av den ovan beskrivna 
typen, m&ste det inre skiktet, kabelkroppen och det yttre 
skiktet hos reglerlindningarnas kablar brytas vid anslutningen 
till lindningskopplaren. Den f altinneslutande ef fekten g&r 
darmed f orlorad tillsammans med m^nga av den kabel lindade 
transf ormatorns fordelar . Vid kabel andarna m^ste dyra 
kabelavslutningar anvandas, och i lindningskopplaren kravs 
isolerande olja eller stora luf tavst^nd for att f orhindra 
elektriska overslag . 
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REDOGORELSE FOR UPPFINNINGEN 

Andamalet med uppfinningen ar att frambringa en 
faltinneslutande elkopplare innefattande en kopplingsinrattning 
for att sluta eller bryta en strombana mellan en forsta kabel 
och minst en andra kabel, vilka kablar har en elektrisk ledare, 
ett inre halvledande skikt omslutande ledaren, en elektriskt 
isolerande kabelkropp omslutande det inre skiktet och ett yttre 
halvledande skikt omslutande kabelkroppen . 

Detta andamal uppnas enligt uppfinningen med en ny typ av 
elkopplare enligt de i det oberoende kravets 1 kannetecknande 

del ally j-VTlcl S 3. rdragen . 

Elkopplaren enligt uppfinningen innef attar: 

en faltstyrande inrattning omslutande kopplingsinrattningen 
innefattande minst en ledande eller halvledande faltstyrande 
kropp ansluten till en forsta potential, 

en elektriskt isolerande fast kropp omslutande den 
faltstyrande inrattningen, 

en ledande eller halvledande skarm omslutande kroppen 
ansluten till en andra potential, och 

minst tvA kontaktparter rorligt anordnade i forh&llande 
till varandra, dar den ena kontaktparten ar elektriskt ansluten 
till den forsta kabelns ledare och den andra kontaktparten ar 
elektriskt ansluten till den andra kabelns ledare, vilka 
kontakter ar manovrerbara med ett manoverdon mellan ett slutet 
lage och ett oppet lage. 

Med att den faltstyrande kroppen och skarmen ar ledande 
eller halvledande, avses har att de i rums temperatur har en 
elektrisk resistivitet mindre an 10000 ohmmeter . 

Med avseende p& den faltinneslutande ef fekten, motsvarar 
den faltstyrande inrattningen kablarnas inre skikt och fungerar 
i elkopplaren i praktiken som en fortsattning p& dessa. P& samma 
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satt motsvarar den isolerande kroppen kablarnas kabelkroppar , 
och skarmen motsvarar kablarnas yttre skikt . 

Den faltstyrande kroppen har foretradesvis en potential 
som vasentligen overenss tammer med kabelledarnas potential, och 
skarmen har foretradesvis en potential som vasentligen 
over ens stammer med potentialen hos kablarnas yttre skikt. 

Enligt en ut for ings form av uppfinningen ar den 
faltstyrande kroppen elektriskt ansluten till minst ett av 
kablarnas inre skikt. 

Enligt en annan ut f oringsf orm av uppfinningen ar skarmen 
elektriskt ansluten till minst ett av kablarnas yttre skikt. 

Den isolerande kroppen tar upp spanningsski 1 lnaden mellan 
den faltstyrande kroppen och skarmen. Spanningsskillnaden mellan 
kablarna i oppet lage tas upp i kopplingsinrattningen, t . ex . i 
luftgap mellan rorliga kontaktparter eller av 

kraf thalvledarkomponenter . 

FIGURBESKRIVNING 

Uppfinningen ska i det foljande forklaras narmare under 

hanvisning till bifogade figurer, dar 

fig 1 visar ett forsta utf oringsexempei av uppfinningen, 
fig 2 visar ett andra utf oringsexempei av uppfinningen, 

och 

fig 3 visar ett tredje utf oringsexempei av uppfinningen. 



BESKR1VNING AV UTF0R1NGSEXEMPEL 

Figux 1 visar ett forsta utf oringsexempei av en elkopplare 
1 enligt uppfinningen, dar elkopplaren 1 ar ansluten till en 
forsta faltinneslutande kabel 2 via en forsta skarvanordning 3, 
och en andra faltinneslutande kabel 4 via en andra 
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skarvanordning 5. Elkopplaren 1 ar rotationssymmetrisk och visas 
i figur 1 i ett snitt langs sin axel. Kabeln 2 har en elektriskt 
ledare 6, ett inre halvledande skikt 7 omslutande ledaren 6, en 
elektriskt isolerande kabelkropp 8 omslutande det inre skiktet 
5 7, och ett forsta yttre halvledande skikt 9 omslutande 
kabelkroppen 8. Den andra kabeln 4 har p& samma satt en 
elektriskt ledare 10, ett inre halvledande skikt 11 omslutande 
ledaren 10, en elektriskt isolerande kabelkropp 12 omslutande 
det inre skiktet 11 och ett yttre halvledande skrkt 13 
10 omslutande kabelkroppen 12. De yttre skikt 9 och 13 ar ansiutna 
till jord. 

Elkopplaren 1 har en mekanisk koppiingsinra ttning for att 
sluta och bryta en strombana mellan kabeln 2 och kabeln 4. 
Kopplingsinrattningen innefattar en l&ngstrackt kontaktpart 14 

15 av ett magnetiskt material. Kontaktparten 14 ar rorligt anordnad 
i en gasfylld kopplingskammare 15 . Kontaktparten 14 ar i 
elektrisk kontakt med ledaren 10 via en anslutning 16 i 
skarvanordningen 5. Kopplingsinrattningen har vidare en 
stationar kontaktpart 17 i elektrisk kontakt med ledaren 6, via 

20 en anslutning 18 i skarvanordningen 3. PA elkopplarens 1 utsida 
ar en forsta 19 och en andra 20 spole anordnad. Spolen 19 
genererar vid en stangningssignal fr&n en styr- och 
kontrollutrustning (ej visad) ett magnetfalt i kopplingskammaren 
15 p& s& satt, att magnetiska krafter tvingar kontaktparten 14 

2 5 till ett andlage dar den ar i kontakt med kontaktparten 17 och 

elektriskt ansluter ledaren 6 med ledaren 10. Spolen 20 
genererar vid en oppningssignal fr&n styr- och 
kontrollutrustningen ett magnetfalt i kopplingskammaren 15 p& s& 
satt, att magnetiska krafter tvingar kontaktparten 14 till ett 

3 0 andlage dar den har en s&dan position i forh^llande till 

kontaktparten 17, att den elektriskt ar isolerad frdn denna . 
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Elkopplaren 1 har en faltstyrande inrattning i form av ett 
inre halvledande skikt 21 som omsluter kopplings inrattning . I 
sin ena ande ansluter skiktet 21, via ett inre halvledande 
anslutningsskikt 22 i skarvanordningen 3, till den forsta 
kabelns 2 inre halvledande skikt 7. I sin andra ande ansluter 
det halvledande skiktet 21, via ett inre halvledande 
anslutningsskikt 23 i den andra skarvanordningen 5, till den 
andra kabelns 4 inre halvlednade skikt 11. Skiktet 21 omsluter 
kontaktparten 17 och ar i eiektrisk kontakt med denna langs hela 
dess langd. Skiktet 21 omsluter ocks& kontaktparten 14, men 
ansluter elektriskt till denna bara langs en del av dess langd, 
varefter skiktets 21 inre yta awiker fr&n kontaktpartens 14 yta 
och bildar kopplingskammarens 15 radiella begransningsyta . 

Utanpd skiktet 2 1 , och val ans lutande till detta , ar 
anordnad en elektriskt isolerande kropp 24 som omsluter skiktet 
21 langs huvudsakligen hela dess langd. Kroppens 24 andar 
ansluter till elektriskt isolerande kroppar 2 5 och 2 6 i 
skarvenheterna 3 och 5 . 

Elkopplaren 1 har vidare en utanp& kroppen 24 anordnad 
skarm i form av ett halvledande skikt 27 som i sin ena ande, via 
ett halvledande anslutningsskikt 28 i den forsta 
skarvanordningen 3 , ansluter till den forsta ledarens 2 yttre 
halvledande skikt 9. I sin andra ande ansluter skiktet 27, via 
ett andra halvledande anslutningsskikt 29 i den andra 
skarvanordningen 5, till den andra ledarens 4 yttre halvlednade 
skikt 13 . 

Skikten 7 , 22, 21, 23 och 11 bildar tillsammans ett 
kontinuerligt inre halvledande skikt som omsluter elkopplarens 1 
och kablarnas 2 och 4 alia s tromf orande parter. Oms lutande detta 
kontinuerliga skikt bildar kropparna 8, 25, 24, 26 och 13 en 
kontinuerlig elektriskt isolerande kropp, och omslutande denna 
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kontinuerliga kropp bildar skikten 9, 28, 27, 29 och 13 ett 

kontinuerligt yttre halvledande skikt . 

Dct elkopplaren 1 ar slut en f ungerar skiktet 21 som en 

forlangning av kablarnas inre skikt 7 och 11. P& samma satt 
5 fungerar kroppen 24 som en forlangning av kabelkropparna 8 och 

12, och skiktet 27 som en forlangning av skikten 9 och 13. 

Foretradesvis ar skikten 9, 28, 27, 29 och 13 anslutna till jord 

varigenom ett helt f al tinneslutande arrangemang erh&lls. 

D& elkopplaren 1 oppnas uppst&r en spanningsskillnad 
10 mellan ledaren 6 och ledaren 10. Kontaktpar tens 14 andlagen 

m&ste darvid vara s& separerade , att inget overs lag sker genom 

koppiingskammaren 15. Langs skiktet 21 mellan kontaktpar terna 14 

och 17 uppst&r d£ elkopplaren 1 oppnas, en spanningsgradient. 

Skiktet 21 m&ste darvid dimensioneras for att klara denna 
15 gradient. 

I f igur 2 visas ett andra utf oringsexempel av elkopplaren 
enligt uppf inningen . En f altstyrande inrattning i form av en 
ledande cylinder 31 omsluter i huvudsak kopplings inrattning i 
stallet for det i figur 1 visade halvledande skiktet 21. 

on n^ri -i n^om v, a -r- "i r^n^r) f ormciaa att d& elkoooleran ar oppen uppta en 
spanningsgradient i sin langdriktni ng . varfor cylindern ej 
ansluter till den stationara kontaktparten 17. Ett mellanrum 32 
som upptas av den isolerande kroppen 24 separerar kontaktparten 
17 och cylindern 31. 

25 I figur 3 och 4 visas ett tredje utf oringsexempel av 

elkopplaren enligt uppf inningen i form av en omkopplare. 
Omkopplaren kan via ett forsta anslutningsuttag 41 ansluta en 
forsta kabel (ej visad) med antingen en andra kabel (ej visad) 
via ett andra anslutningsuttag 42, eller till en tredje kabel 

30 (ej visad) via ett tredje anslutningsuttag 43. Omkopplaren har 
en kopplingsinrattning i form av en rorlig kontaktpart 44 som 
via en isolerad dragst&ng 45 ar manovrerbar med ett manoverdon 
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46 . Kopplingsinrattningen kan sluta eller bryta en strombana 
mellan den forsta kabeln och den andra kabel, eller mellan den 
forsta kabeln och den tredje kabeln. Kopplingsinrattningen ar i 
huvudsak omsluten av en faltstyrande inrattning i form av tre 
5 ledande faltstyrande kroppar 47, 48, och 49. De faltstyrande 
kropparna ar i elektrisk kontakt med var sin kabel via 
anslutningsledarna 50, 51, 52. Omslutande den faltstyrande 
inrattning finns en elektriskt isolerande kropp 24, och 
omslutande kroppen 2 4 finns en skarm i form av ett metal Ihol je 
10 53 . De faltstyrande kropparna 47, 48, och 49 biidar en 
fortsattning pA kablarnas inre halvledande skikt, den isolerande 
kroppen 24 biidar en fortsattning p& kablarnas kabelkroppar och 
metallholjet 53 biidar en fortsattning p& kablarnas yttre 
halvledande skikt . 



15 
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PATENTKRAV 

1. Elkopplare (1) innef attande en kopplingsinrattning for att 
sluta eller bryta en strombana mellan en forsta kabel (2) och 
minst en andra kabel (3), vilka kablar har en elektrisk ledare 
(6, 10), ett inre halvledande skikt (7, 11) omslutande ledaren, 
en eiektriskt isolerande fast kabelkropp (8, 12) omslutande det 
inre skiktet och ett yttre halvledande skikt (9, 13) omslutande 
kabelkroppen , 

kannetecknad av att elkoppiaren innef attar: 

en faltstyrande inrattning omslutande kopplingsinrattningen 
innefattande minst en ledande eller halvledande faltstyrande 
kropp (21, 31, 47, 48, 49) ansluten till en forsta potential, 

en eiektriskt isolerande fast kropp (24) omslutande den 
faltstyrande inrattningen , 

en ledande eller halvledande skarm (27, 53) omslutande den 
isolerande fasta kroppen (24) ansluten till en andra potential, 
och 

minst tva kontaktparter (14, 17, 40,) rorligt anordnade i 
forhallande till varandra, dar den ena kontaktparten ar 

elektrisKt ansiuten tin den iui^ lq Ka^exus v ^ i -i-t^ci^^ w. — 
andra kontaktparten ar eiejvtiibjvt an^^u^^n — 
kabelns ( 10 ) ledare . 

2. Elkopplare kopplingsanordning enligt krav 1, 

kannetecknad av att kontaktparterna ar manovrerbara med ett 
manoverdon mellan ett slutet lage och ett oppet lage. 

3. Elkopplare enligt krav 1 eller 2, 

kannetecknad av att kopplingsinrattningen innefattar halvledare 
som sluter eller oppnar strombanan vid styrning av 
ledningsf orm^gan hos halvledarna. 
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4. Elkopplare enligt nagot av ovanstaende krav, 

kannetecknad av att den faltstyrande kroppen (21, 31, 47, 48, 
49) ar elektriskt ansluten till nagot av kablarnas (2, 4) inre 
halvledande skikt (7, 11). 

5. Elkopplare enligt nagot av ovanstaende krav, 

kannetecknad av att skarmen (27, 53) ar elektriskt ansluten till 
minst en av kablarnas (2, 4) yttre halvledande skikt (9, 13). 

6. Elkopplare enligt nagot av ovanstaende krav, 

kannetecknad av att skarmen (27, 53) ar elektriskt ansluten till 
jord. 

7. Elkopplare enligt nagot av ovanstaende krav, 

kannetecknad av att en forsta och en andra spole ar anordnade 
vid utsidan av elkopplaren och generar ett magnetfalt i 
kopplingskammaren som tvingar kontaktparterna till ett 
forutbestamt lage. 

8. Elkopplare enligt nagot av krav 1 till 5, 

kannetecknad av att den rorliga kontaktparten (44) ar 
manovrerbar via en isolerad dragstang 45. 
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SAMMANDRAG 

Uppfinningen avser en elkopplare (1) innefattande en 
kopplingsinrattning med tva rorligt till varandra anordnade 
kontaktparter for att sluta eller bryta en strombana mellan tvd 
kablar med en elektrisk ledare (6, 10), ett inre halvledande 
skikt. (7, 11) omslutande ledaren , en eieKtrisKt i severance fast, 
kabeikropp (8, 12) omslutande det inre skiktet och ett yttre 
halvledande skikt (9 , 13 ) omslutande kabelkroppen . Elkopplaren 
innef attar en faltstyrande inrattning omslutande 

kopplingsinrattningen innefattande minst en ledande eller 
halvledande faltstyrande kropp (21) ansluten till en forsta 
potential , en elektriskt isolerande fast kropp (24) omslutande 
den faltstyrande inrattningen, och en ledande eller halvledande 
skarm (27) omslutande den isolerande fasta kroppen (24) ansluten 
till en andra potential. Enligt en utf oringsf orm av uppfinningen 
ar den faltstyrande kroppen (21) elektriskt ansluten till minst 
ett av kablarnas inre halvledande skikt (7, 11). Enligt en annan 
utf oringsf orm av uppfinningen ar skarmen (27) elektriskt 
ansluten till minst ett av kablarnas yttre halvledande skikt (9, 
13) . 

(Figur 1) 
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The switching device 1 has a field-controlling means in the 
form of an inner seraiconduccive layer 21 which surrounds the 
switching means. At one end, the layer 21 makes contact, via 
an inner semiconductive connecting layer 22 in the joint 
means 3, with the inner semiconductive layer 7 of the first 
cable 2. At its other end, the semiconductive layer 21 makes 
contact, via an inner semiconductive connecting layer 23 in 
the second joint means 5, with the inner semiconductive 
layer 11 of the second cable 4. The layer 21 surrounds the 
contact member 17 and is in electrical contact therewith 
along the whole of its length. The layer 21 also surrounds 
the contact member 14 but is electrically connected thereto 
along part of its length only, whereupon the inner surface 
of the iaver 21 deviates from the surface of the contact 
member 14 and forms the radial limiting surface of the 
switching chamber 15. 

Outside the layer 21, and making good contact therewith, an 
electrically insulating body 24 is arranged, which surrounds 
the layer 21 along substantially the whole of its length. 
The ends of the body 24 make contact with electrically 
insulating bodies 25 and 26 in the joint units 3 and 5. 

Further, the switching device 1 has a shield, arranged 
outside the body 24, in the form of a semiconductive layer 

27 which at one end, via a semiconductive connecting layer 

28 in the first joint means 3, makes contact with the outer 
semiconductive layer 9 of the first conductor 2. At its 
other end, the layer 27 makes contact, via a second semicon- 
ductive connecting layer 29 in the second joint means 5, 
with the outer semiconductive layer 13 of the second con- 
ductor 4 . 

The layers 7, 22, 21, 23 and 11 together form a continuous 
inner semiconductive layer which surrounds all the current- 
carrying members of the switching device 1 and the cables 2 
and 4. Surrounding this continuous layer, the bodies 8, 25, 
24, 2 6 and 12 form a continuous electrically insulating 
body, and surrounding this continuous body, the layers 9, 
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cables, and the shield corresponds to the cuter layers of 
the cables . 

The field-controlling body preferably has a potential 
which essentially corresponds to the potential of the 
cable conductors, and the shield preferably has a poten- 
tial which essentially corresponds to the potential of the 
outer layer of the cables. 

According to one preferred embodiment of the invention, 
the field-controlling body is electrically connected to at 
least one of the inner layers of the cables . 

According to another embodiment of the invention tne 
shield is electrically connected to at least one or tne 
outer layers of the cables. 

The insulating body assumes the voltage difference between 
the field-controlling body and the shield. The voltage 
difference between the cables in the open position is 
assumed in the switching means, for example in air gaps 
between movable contact members or by power semiconductor 
devices . 

SftiEr i^r* o c n + - a - * w ^ ^ * — ~ * - — . - - - 

In the following, the invention will be explained in greater 
detail with reference to the accompanying drawings, wherein 

Figure 1 shows a first embodiment of the invention, 

Figure 2 shows a second embodiment of the invention, and 

Figures 3 and 4 show a third embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure I shows a first embodiment of a switching device 1 
according to the invention, wherein the switching device 1 
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